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(57)Abstract: 

PROBLEM TO BE SOLVED: To correct degradation in picture 
quality of an image to be photographed even against the dust 
attached to a protecting glass or a filter by interpolating the 
degradation according to the pixel position data which have the 
image failures due to the attachment of dust. 

SOLUTION: When a power switch is turned on, the pixel of a CCD 
103' corresponding to the image data having an image failure due to 
the attachment of dust is detected and the address f this pixel is 
registered in a dust position memory 1 17. The image data acquired 
by the CCD 103* are converted into the digital data by an A/D 
converter 1 13 and stored in an image buffer memory 1 14. The 
addresses of pixels of the image data which are read out of the 
memory 1 14 are compared with the position addresses of pixels 
which are registered the memory 1 1 7, respectively. If the address 
of the pixel of the image data read out of the memory 1 14 is 
equivalent to any address of a defective pixel or a pixel where the 
dust is attached, the defective image data are interpolated by 
means of the peripheral normal image data. 
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* NOTICES * 

JPO and NCJPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The judgment section which judges whether the poor image by dust having adhered on the image 
sensor unit in which a lens contains an image sensor in a removable digital camera has arisen, The lighting 
member driven in case it is arranged near said image sensor unit so that the ON light of exposure light may 
become possible at said image sensor, and said judgment is performed at least, The memory which memorizes 
the pixel location of the image sensor corresponding to the image pick-up data which the poor image has 
produced when judged with the poor image having arisen by said judgment section, The digital camera 
characterized by coming to provide the interpolation section which complements the image pick-up data 
outputted from said image sensor unit at the time of the photography after lens exchange was carried out based 
on the pixel location data memorized by said memory. 

[Claim 2] It is the digital camera according to claim 1 which possesses further the liquid crystal display which 
displays the image data outputted from said image sensor unit, and is characterized by using said lighting 
member also [ back light / which irradiates the illumination light from the tooth-back side of said liquid crystal 
display ]. 

[Claim 3] Said interpolation section is a digital camera according to claim 1 characterized by complementing 
the image pick-up data outputted after the lens exchange corresponding to the pixel location data memorized by 
said memory based on the image pick-up data corresponding to the pixel location contiguous to these pixel 
location data. 

[Claim 4] The digital camera according to claim 1 characterized by providing further the warning section which 
warns of there being a pixel which cannot be interpolated when image pick-up data are not able to be 
complemented by said interpolation section. 

[Claim 5] Said warning section is a digital camera according to claim 4 characterized by emitting said warning 
when the pixel which adjoins the pixel location data memorized by said memory has raised many poor images 
continuously rather than the predetermined number. 

[Claim 6] Said warning section is a digital camera according to claim 4 characterized by emitting said warning 
at the time of lens exchange or power-source ON. 

[Claim 7] Said image sensor unit is the cover glass which protects the front face of said image sensor, and a 
digital camera according to claim 1 characterized by providing at least one side with a filter further. 
[Claim 8] It is the digital camera according to claim 1 which the defective pixel which said image sensor itself 
has is memorized by said memory, and is characterized by said interpolation section interpolating the poor 
image by dust when there is no defective pixel which said image sensor itself has. 

[Claim 9] Said interpolation section is a digital camera according to claim 8 characterized by complementing 
the image pick-up data outputted after the lens exchange corresponding to the pixel location data memorized by 
said memory based on the image pick-up data corresponding to the pixel location contiguous to these pixel 
location data. 

[Claim 10] It is the digital camera according to claim 1 which the defective pixel which said image sensor itself 
has is memorized by said memory, and is characterized by said interpolation section performing interpolation 
which is the defective pixel which said image sensor itself has. 

[Claim 1 1 ] It is the digital camera according to claim 1 which possesses further the 2nd memory which 
memorizes the defective pixel which said image sensor itself has, and is characterized by said interpolation 
section interpolating the poor image by dust when there is no defective pixel which said image sensor itself has. 
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[Claim 12] Said interpolation section is a digital camera according to claim 1 characterized by complementing 
the image pick-up data outputted after the lens exchange corresponding to the pixel location data memorized by 
said memory based on the image pick-up data corresponding to the pixel location contiguous to the pixel 
location memorized by said memory. 

[Claim 13] The judgment section which judges whether the poor image by dust having adhered on an image 
sensor unit has arisen in the digital camera with a removable lens, The lighting member driven in case it is 
arranged near said image sensor unit so that the ON light of exposure light may become possible at an image 
sensor, and said judgment is performed at least, The dust location detecting element which memorizes the pixel 
location of the image sensor which the poor image has produced when judged with the poor image having 
arisen by said judgment section, The memory which memorizes the pixel location of the image sensor 
corresponding to the dust location detected by this dust location detecting element, The digital camera 
characterized by coming to provide the interpolation section which complements the image data outputted from 
said image sensor unit at the time of the photography after lens exchange was carried out based on the pixel 
location data memorized by said memory. 

[Claim 14] It is the dust location detection approach of a digital camera of judging whether dust having adhered 
on the image sensor unit containing the image sensor formed in the case of the digital camera in which lens 
exchange is possible. By the step which intercepts the light which carries out incidence into said case, the step 
which irradiates light at said said image sensor arranged in said case, and said exposure light The dust location 
detection approach of the digital camera characterized by including the step which remembers the location of 
the pixel which the poor image has produced when judged with the poor image having arisen to be the step 
which judges whether the poor image by dust having adhered has arisen. 

[Claim 15] The dust location detection approach of the digital camera according to claim 14 characterized by 
driving the back light which irradiates the illumination light from a tooth-back side to the liquid crystal display 
which displays the image data outputted from said image sensor unit at the step which irradiates light on said 
image sensor, and making light irradiate said image sensor. 
</SDO> 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dust location detection approach of the digital camera 

which can detach and attach a lens, and a digital camera. 

[0002] 

[Description of the Prior Art] The digital camera which picturizes with solid state image sensors, such as CCD, 
and memorizes the obtained image data as digital data to storages, such as memory and a hard disk, has spread. 
And the exchangeable thing is marketed in the lens like the film-based camera which imprints image data to a 
film also to this digital camera. However, in the digital camera of a lens exchange type, the problem that dust 
and dust (it names generically below and is called "dust" for short) adhere is in a front-faces top, such as image 
sensor cover glass fixed on the image sensor or the image sensor at the time of exchange of a lens, and a filter, 
or optical system. Since light did not carry out incidence to the pixel part to which dust adhered to the image 
photoed and obtained after dust had adhered, there was a problem that a poor image arose. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, in a lens exchange type digital camera, there 
was a problem that dust adhered to the cover glass and the filter which were fixed on the image sensor or the 
image sensor at the time of exchange of a lens, and a poor image arose with adhering dust. 
[0004] The purpose of this invention is to offer the dust location detection approach of the digital camera which 
amends degradation of the image quality of the image photoed, and the digital camera which detects the dust 
location which generates a poor image, even if dust adheres to the cover glass and the filter which were fixed on 
the image sensor and the image sensor at the time of lens exchange. 
[0005] 

[Means for Solving the Problem] [Configuration] this invention is constituted as follows, in order to attain the 
above-mentioned purpose. 

(1) In a digital camera with a lens removable [ this invention (claim 1) ] The judgment section which judges 
whether the poor image by dust having adhered on the image sensor unit containing an image sensor has arisen, 
The lighting member driven in case it is arranged near said image sensor unit so that the ON light of exposure 
light may become possible at said image sensor, and said judgment is performed at least, The memory which 
memorizes the pixel location of the image sensor corresponding to the image pick-up data which the poor image 
has produced when judged with the poor image having arisen by said judgment section, It is characterized by 
coming to provide the interpolation section which complements the image pick-up data outputted from said 
image sensor unit at the time of the photography after lens exchange was carried out based on the pixel location 
data memorized by said memory. 

[0006] The desirable embodiment of this invention is described below. Provide further the liquid crystal display 
which displays the image data outputted from said image sensor unit, and use said lighting member also [ back 
light / which irradiates the illumination light from the tooth-back side of said liquid crystal display ]. 
[0007] Said interpolation section should complement the image pick-up data outputted after the lens exchange 
corresponding to the pixel location data memorized by said memory based on the image pick-up data 
corresponding to the pixel location contiguous to these pixel location data. When image pick-up data are not 
able to be complemented by said interpolation section, provide further the warning section which warns of there 
being a pixel which cannot be interpolated. Said warning section should emit said warning, when the pixel 
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which adjoins the pixel location data memorized by said memory has raised many poor images continuously 
rather than the predetermined number. Said warning section should emit said warning at the time of lens 
exchange or power-source ON. Said image sensor unit should possess further at least one side of the cover glass 
which protects the front face of said image sensor, and a filter. In said memory, the defective pixel which said 
image sensor itself has should be memorized, and said interpolation section should interpolate the poor image 
by dust, when there is no defective pixel which said image sensor itself has. Said interpolation section should 
complement the image pick-up data outputted after the lens exchange corresponding to the pixel location data 
memorized by said memory based on the image pick-up data corresponding to the pixel location contiguous to 
these pixel location data. The defective pixel which said image sensor itself has is memorized by said memory, 
and said interpolation section should perform interpolation which is the defective pixel which said image sensor 
itself has in it. Provide further the 2nd memory which memorizes the defective pixel which said image sensor 
itself has, and said interpolation section should interpolate the poor image by dust, when there is no defective 
pixel which said image sensor itself has. Said interpolation section should complement the image pick-up data 
outputted after the lens exchange corresponding to the pixel location data memorized by said memory based on 
the image pick-up data corresponding to the pixel location contiguous to the pixel location memorized by said 
memory. 

[0008] (2) In a digital camera with a lens removable [ this invention (claim 13) ] The judgment section which 
judges whether the poor image by dust having adhered on an image sensor unit has arisen, The lighting member 
driven in case it is arranged near said image sensor unit so that the ON light of exposure light may become 
possible at an image sensor, and said judgment is performed at least, The dust location detecting element which 
memorizes the pixel location of the image sensor which the poor image has produced when judged with the 
poor image having arisen by said judgment section, The memory which memorizes the pixel location of the 
image sensor corresponding to the dust location detected by this dust location detecting element, It is 
characterized by coming to provide the interpolation section which complements the image data outputted from 
said image sensor unit at the time of the photography after lens exchange was carried out based on the pixel 
location data memorized by said memory. 

[0009] (3) This invention (claim 14) is the dust location detection approach of a digital camera of judging 
whether dust having adhered on the image sensor unit containing the image sensor formed in the case of the 
digital camera in which lens exchange is possible. By the step which intercepts the light which carries out 
incidence into said case, the step which irradiates light at said said image sensor arranged in said case, and said 
exposure light It is characterized by including the step which remembers the location of the pixel which the 
poor image has produced to be the step which judges whether the poor image by dust having adhered has arisen 
when judged with the poor image having arisen. 

[0010] In addition, it is desirable to drive the back light which irradiates the illumination light from a tooth-back 
side to the liquid crystal display which displays the image data outputted from said image sensor unit at the step 
which irradiates light on said image sensor, and to make light irradiate said image sensor. 
[001 1] [Operation] this invention has the following operations by the above-mentioned configuration. The 
location of the pixel which the poor image has produced is detectable by excepting the defective pixel which 
CCD memorized by the camera has beforehand from the pixel which irradiated the back light for LCD to CCD, 
detected the pixel of CCD corresponding to the image data which the poor image has produced with dust, and 
was detected further. And degradation of the image quality of an image can be controlled by interpolating the 
data applicable to the pixel location which the poor image has produced in the new image picturized after lens 
exchange from the image data around the above-mentioned pixel location. 
[0012] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to a 
drawing below. Drawing 1 is the sectional view showing the outline configuration of the digital camera 
concerning 1 operation gestalt of this invention. Moreover, drawing 2 is the block diagram showing the 
circuitry of the digital camera concerning this operation gestalt. 

[0013] The lens 200 with which the mounting 101 prepared in the body 100 of a camera was equipped is 
removable. Moreover, the shutter or the diaphragm 201 is formed in the lens 200. Image formation of the image 
which carried out incidence into the body 1 00 of a camera through the lens 200 is carried out to the front face of 
CCD103' in the CCD unit 103 installed on PC board 102. Non-illustrated a filter and CCD cover glass are being 
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fixed to everything but CCD103' by the CCD unit 103. 

[0014] The image data which carried out image formation is displayed on it by LCD 105, after an image 
processing is performed by CCD103'. At the time of lighting of a back light 104, when a user looks into a finder 
108, the image displayed on LCD105 can be seen through a lens 107 and a mirror 106. 

[0015] moreover - a camera - a body - 100 - inside - CPU - 110- **** - CCD - 103 - ' - aback light - 
104 - LCD - 105 - a communication link — 1 1 1 — an A/D converter — 1 13 — an image — buffer memory — 
1 14 — DSP — etc. — from — becoming — an image processing — 1 15 — CCD — inside — predetermined — a pixel 

— the very thing — a defect — it is ~ things — memorizing --****« a pixel — a defect — a position memory — 
memory — 1 16 — dust — depending — an image — a defect — starting --**** — CCD — 103 — 1 — inside — a 
pixel — a location — memorizing —**** — dust — a position memory — memory — 1 17 — and — release — SW - 

- 120 — connecting — having — ****. In addition, as for the pixel defective position-memory memory 116 and 
the dust position-memory memory 1 17, it is desirable to use nonvolatile memory. Moreover, it cannot be 
overemphasized that it is also good to use the same memory device for the pixel defective position-memory 
memory 116 and the dust position-memory memory 117, and to change the address position. 

[0016] Transfer of the class information on a lens 200, the instruction signal from CPU1 10, etc. is performed by 
the communication link 1 1 1,202 prepared in the body 100 of a camera, and the lens 200, respectively. 
[0017] Next, actuation after switching on a power source until it cuts is explained using drawing 3 . In addition, 
in the following explanation of operation, CPU1 10 performs control like each part according to a program. 
First, if an electric power switch is turned on, when the defective pixel and dust of CCD103 1 have adhered, the 
address of the pixel which detected the pixel of CCD 103* corresponding to the image data which the poor image 
has produced, and was detected by removing an original defective pixel will be registered into the dust position- 
memory memory 117 (step SI). In addition, the detection approach which is the pixel which fault has produced 
in image data by adhesion of this dust is explained in full detail later. 

[0018] Subsequently, it judges whether there was any lens exchange by detecting the existence of attachment 
and detachment of a lens 200 (step S2). When there are attachment and detachment of a lens 200, the pixel 
corresponding to the image data which the poor image has produced with dust again like the above-mentioned 
step SI is detected, and the address of the pixel of detected CCD 103* is registered into the dust position-memory 
memory 117 (step S3). And it judges whether the electric power switch was turned off (step S4), and if an 
electric power switch is turned OFF, this processing will be ended above. Moreover, when an electric power 
switch is not turned off, it returns to the above-mentioned step S2. 

[0019] However, when it judges with there being no exchange of a lens at the above-mentioned step S2, the 
condition of release SW120 is detected and it judges whether release SW120 was turned on (step S5). When 
release SW120 is not turned on, it judges whether the electric power switch was turned off (step S4). 
[0020] When release SW120 is turned on, the image which carries out incidence is photoed to CCD103' (step 
S6). And the address of the poor pixel memorized by the pixel defective position-memory memory 116 and the 
dust position-memory memory 117 and a poor image pixel is read, and it judges whether a poor image is in the 
pixel which adjoins the pixel memorized by the pixel defective position-memory memory 116 and the dust 
position-memory memory 117 (step S7). When there is no poor image in the adjoining pixel, it judges whether 
the electric power switch was turned off (step S4). 

[0021] When a poor image is in the adjoining pixel, it judges whether there are more pixels which have raised 
the poor image continuously than the fixed number (step S8). When there is not more the number than the fixed 
number, it judges whether the electric power switch was turned off (step S4). Moreover, when there are more 
continuous pixels than the fixed number, warning is emitted and a user is urged to remove the dust adhering to 
CCD103 1 (step S9). In addition, the alarm display of emphasizing and displaying the location of dust on the 
beep sound by PCV etc. or LCD 105 as warning is performed. 

[0022] Next, how to detect the pixel location which the poor image has produced with dust is explained. 
Drawing 4 is the flow chart of the dust location detection approach concerning 1 operation gestalt of this 
invention. 

[0023] First, a shutter or diaphragm 201 is closed completely and it is made for the light of** not to go into 
CCD103 f from other than back light 104 (step S21). In addition, a lens cap may be carried out instead of closing 
a shutter or diaphragm 201. Subsequently, a back light 104 is made to turn on (step S22). In addition, reverse is 
sufficient as the sequence of the above-mentioned step S21 and step S22. 
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[0024] Subsequently, image data is read by CCD 103', the detected image data is changed into digital data, and 
the image buffer memory 1 14 is made to memorize it by A/D converter 113 (step S23). 
[0025] Subsequently, a back light 104 is switched off next (step S24). It carries out opening a shutter or 
diaphragm 201 etc., and returns to the usual condition (step S25). In addition, reverse is sufficient as the 
sequence of the above-mentioned step S24 and step S25. 

[0026] Subsequently, the image data corresponding to the location of each pixel memorized by the image buffer 
memory 1 14 is called one by one (step S26). The value of the called image data is compared with the threshold 
level set up beforehand (step S27). If dust adheres to CCD, since the quantity of light which carries out 
incidence to the pixel in the corresponding location will decrease, the pixel which the poor image has produced 
is detectable by comparing with the threshold level which had the image data obtained set up. In addition, since 
the data obtained may become higher than threshold level even if it is the pixel which the defect has produced if 
outdoor daylight carries out incidence into the body of a camera at the time of the above-mentioned defect 
detection, it must be made for outdoor daylight not to have to enter. 

[0027] When the value of image data is lower than threshold level, compared with the location of the pixel 
defect of CCD at the time of the manufacture beforehand memorized by pixel defective position-memory 
memory itself, it checks whether it is a pixel defect (step S28). And only when it is judged that it is not what is 
depended on a pixel defect, the location of the pixel concerned is registered into dust position-memory memory 
(step S29). Then, it checks whether it has read about all pixels (step S30). 

[0028] In step S30, if it judges that read-out of all pixels is not completed, the image data of the location of 
return and the following pixel will be again read to the above-mentioned step S26. 

[0029] And the above-mentioned detection to all pixels is ended, and in step S30, if the pixel which picturized 
the poor image by dust is detected, it will check whether a pixel defect or the poor image by dust is in the pixel 
which adjoins the detected pixel location (step S31). When the adjoining pixel has a pixel defect or the poor 
image has arisen, it judges whether there are more pixels which have raised the poor image continuously than 
the fixed number (step S32). When there is not more the number than the fixed number, it judges whether the 
electric power switch was turned off (step S4). Moreover, when there are more continuous pixels than the fixed 
number, warning is emitted and a user is urged to remove the dust adhering to CCD 103' (step S33). In addition, 
the alarm display of emphasizing and displaying the location of dust on the beep sound by PCV etc. or LCD 105 
as warning is performed. When pixel defective interpolation does not work by warning here, removal of dust 
can be urged to a user at the time of power-on or lens exchange. Furthermore, you may make it surely warn at 
the time of power-on or lens exchange. Moreover, when it is judged that the adjoining pixel does not have a 
defect or there is no dust, it ends as it is. 

[0030] Next, the actuation at the time of photography (step S6) is explained using the flow chart shown in 
drawing 5 . First, by A/D converter 1 13, the image data obtained by CCD 103' is changed into digital data, and 
is accumulated in the image buffer memory 114 (step S41). 

[0031] Subsequently, the image data of each pixel is read from the image buffer memory 1 14 one by one (step 
S42). It checks whether compared with the address of the pixel of the read image data, and the address of the 
pixel registered into the pixel defective position-memory memory 116, the read image data has produced fault 
(step S43). 

[0032] When the read image data has not produced fault, compared with the address of the read image data, and 
the location address of the pixel registered into the dust position-memory memory 117, the read image data 
checks whether the fault by dust is produced (step S44). 

[0033] In the above-mentioned step S44 or step S44, when the address of the read image data corresponds to 
any of the address of a pixel defect or a pixel with dust they are, the image data is interpolated using 
surrounding normal image data (step S45). In addition, if eight pixels which adjoin the read image data do not 
have a pixel defect, image data can be interpolated good. 

[0034] When it checks whether it has read about all pixels after that (step S46) and all pixels are not read, it 
returns to the above-mentioned step S42 again, and the following pixel is read. And since it means finishing 
interpolation processing of all the image data for one sheet when it judges that all the pixels were read, image 
processings, such as compression, are performed to image data (step S47), and photography is completed. 
[0035] According to the digital camera of this operation gestalt, the pixel which the poor image has produced 
with dust is detectable by irradiating the light from the back light for LCD to CCD by detecting the pixel which 
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the poor image has produced and excepting a defective pixel from the detected pixel. Moreover, degradation of 
the image quality of an image can be controlled, without using a special lighting member etc. by interpolating 
the image data which the poor image has produced from the image data located in a perimeter. 
[0036] Furthermore, when it is not able to interpolate, removal of dust can be demanded from a user by emitting 
warning of a purport which was not able to be interpolated. 

[0037] In addition, this invention is the range which is not limited to the above-mentioned operation gestalt and 
does not deviate from the summary of this invention, and it deforms variously and it can be carried out. 
[0038] 

[Effect of the Invention] As explained above, even if dust adheres to the cover glass and the filter which were 
fixed on the image sensor and the image sensor at the time of lens exchange according to this invention, 
degradation of the image quality of the image photoed can be amended. Moreover, the dust location which 
generates a poor image is detectable. 

[Translation done.] 
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fneweaJK: J: -> tmppiw«£ or us £ 3 tifc 
irk. m®*mi£.c-ti*>2>m&7 : -z «c*n6-$-*»* 

<?- $zmm?2>m&-f4 * u -y * s & tc j*» u 

[ii*ii5] fuies^gBw, fflriB^*y(cfEtt3*n:t> 

fc— #*EK:*ttf 4 c <b *«f»£-r l «cK» 
[»*3H8 3 «WB> *•;«:». WiBiMWR^-eofe©** 

it =f 5 cc J: 4BD«^^OMiai4tf 9 c £ *<t**£ SHI 

[ w*ji 9 ] ftBMmflN* - huib^ y tcett 3 nt c » 
»J8T & tRft 7 s - * it a-^c >r ss^-r -5 C £ &ftit £ t 
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*ff 5 c £ £ f i>ntm 1 (cf Big© fi? * )i> n * 

mim \ i ] mizmmm**<Di><DJ>mLx^zxt& 
mm £t atrr & as 2©>*^ hcc *$f l. . 

mf§B*fRflgR«. mrgB}S^^©4>©^WLrus^PS 
10 wm&te t » £ * it =f s it J: Sili^&oflRa^T 5 c £ 
£*SMa £ 4 S}5j3S 1 icf B«CD £ ;U# y ^ . 

[iiwssi 23 mtBifiaaJw. f?ia^^y«cf3te3nr 

£%#m£T4fi^ 1 (cfB4£© 7^*^*7.* 

7. 

20 JS^*^J---y h±tCd-=^#L-CC^C£CC«tSi5j 

mmytAmm-m-i-tc A3mm<t n z> j: 5 (fcmifBjt^s^ 

h©ia^Cc|Bg3n, ii»i< £^8513*11^^7^ 
^tclBtb 3 n^MH7lg|5M£ . 

mf!B*iJ5£§l»C «fe -3~C Si^ft*5^ G X C » S £ «^ 3 tltc 

-rs=f3{4^ffiai£. 

30 U>X^3nfcmcDJgfJ^C, m8B»«*^3.-» h 

*> h mts 3 nftiia^T 1 - ^ 4b5Ib> * y kibs.3 u 
mria^<*rt ft A»f-r -2. JiBf -r s x ^ •» ^ i s 

40 5Xf 

WKfllW * «c «fc -o r . =r 5 3W» I/ r t > s c £ «: «t s io 

nmm i 5 3 ButBis^^c^^MW-r ? -fx- 
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[0 0 0 1] 
[0 00 2 ] 

[fi£3te©«ffi] CCDfOlMfIW<t^tffi® 

u mtcw&7 : --'5'*j*:<j j p"-\ : 7 :: -< xzmmzm io 
^tc-^y * £ £ L r iBtf-T £ m £ bt> * 5 

»6tl/cH#lCC«. =f 3*s^»Lfciii3SSP(4{C«**iA 20 
[0 00 3] 

X&m&riSitfrXst^lCte^-CiZ. U>X©x&B^C 

[0004] ^jwjoawB. b >^saw^cc»iMs^- 
=f5JWt*t,-ct>. »jK3ft£MlUDBf?©^£*BiE 30 

?<D^$im&m-t;mzmm 

[0 00 5 ] 

[»«*»i?trsfc»o#a] [MS] -hie 

( 1 ) *?ZW (MQI1) tt. u>Xa«JI&pJtiB£r7^ 

±{t 3" 5 #tt«f b T t, > £ C £ K. J: ?>m&fiM&£. DTI/> 
**5*»**Be-3-&«3£»<!:. MSftfcWfaitfi^-^K: 40 
A*"5J#g £&&<£ 5 ic^fe««^T-i ©jfi«tcE 
gSft. ^>«c< itWK*Ue*ff 9IRK««i3n-BJHW 
tm £ . Hafe^iJ^SPtc J: ~> tMlTAVi 0 T t » 5 £ *"J 
5e 3 ftfcBR 5C . B^l^i 0 X I » 4 f-* - # (C*f Id 

•r ■5«&^-©@@BGLg ; fcietrr * <j £ . u >x£ 
££*Ki4£-<r&. 

[0 006] #J£HJ©£?£ L.C^JiSlfil€rWT«CiB-r. 50 
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[0007] m&mmmz. itufs^LHciatisftT^ 

itciitsci. frfB#sgp«, flnE^*';w:iB«s 
i>g><mmLxwm*&*mc Lx^zm-gticmss.w^ 

*5fr?Z>ct. flMBS£»». u>X3aw*. 

». B?riati0*T-©«M*«s-r^s^7^<t. 7^ 

Jt-#-£©4>&< £&— **M«C^flWSC4. mria> 

t'jfcii tiria»^^-e©^©^WLri^^p@ia?g 
meats n-r*so. BtriBiiiagpw. HijiB»tfi*-T-^-©fe 

scfflRg^tf^ci,, HMiafflKSPtt. HufByeytciati 
s ti r c> s f 1 - 5f ic^-r £ u > X3^atc ffi 

3Rfii{BCC»j£-r f tcs^o-ciiSErs c l . 

Itriay * >J ic«, B«iaJS^*T-?-©l>cD*swbrt,^^ 

*<Ofe©#iWO-CI,»S^IBiBR<D«IH*tf^Ct. SufB 

cd^*';^H(cm<il,. Buia«^sp«. ifriasg&sBT-e 

O 'fe © *5 W b r C > -5> ^ o i t # rf 3 K. <t -5 H 

sets ^ n-c i » s asgaM^- f (c>t*)S-r su> x^j^f^ 
ccm^i s titcWtMr- £ * . auiay * »j Ksatt.3 nr 
4B*fik««:i»»r z>mm&mic*tfc-? &mmr- $ cc 

[0 00 8 ] ( 2 ) #!SBJi (if^cIB 13) it U>X# 
_kR: rf s L X i > -5 c £ tc J: SB«!^a*^ D r I > 

n. ii>& < £ i>mmmm*'iT A > mmmsti zmwmt 

£ . WffiWSfflK: <fc -> D r l> S £ #1J^ S 

Sn?crf 5 ffiWcSflfrr 4tWfe*^®H*fi[a4:Bat*^ 
■=&-;£. u>X3t»Stifc«G«M^FK: v HulBSSft 
3R^a^ v h^eai^^n/ciii^^-^^ttita^^yic 

83ttS<l , Cl»*Hi3Rfill[Bf*-5'tC«-3t»r1iteSr-6f*IBI 
[0 0 0 9 ] ( 3 ) *%HJ (11*11 14) tt, U>X3c 
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&*s pffg ft ^ jr # y 5 (DSftrt cc R w 6 *i/c}g^#il 

c <b ct * d r c » * aws* t *ner * * 

B«^a#*t;rc^i*iJ3ES4ite*B^«c. Ill 

tc*4 5 if £ C <h sWff £ L l> . 
[0 0 l 1] [fWB] ±Et&&Ccj:~>T«T 
©M4*t^ B CCDte»OTLCDE(D'<**^-Y 

-*K#i£T*CCD©ffi*4telHU 3 6*c1fclii3ti 
/dS^#> hiiM'y tcEti 5 ftT l^CCD # ^ptf) W It 20 

<D^t*«i*iJ-r 4 C i 3Wr # s . 

[0012] 

z^MLxnw^&o bib, *jssw<o— siasjga«c« 

[0013] tj^^Wl 0 0tCi8W6+i/t^r>>h 1 
0HCgf^/cU>X2 0 0^ *KnJIEKfton» 

1 OOrtteAStUfcBfctt* PC«10 2±«c8Kh 
fcCCD^-; H03rtOCCD103' <DS1S«S 
H££fr£ 0 CCDar.yH0 3CCtt. CCD103' 
CDffeCc^FEI^CD^ ^CC D£^*f^;*:#@;££ 40 

[0014] CCD103' KS^L/diKg^- 
HWHiJ&stfbftfcft, LCD 1 0 5teat^Sft£> o si 
v t> =7 A Y 1 0 4 (D«£*TB$, ffifla**^ 70^-10 

*/K/t. LCD 1 0 5CC*^3ft/cH«*JESC<h3&* 

[00151S&, t)^^W \ OOrtOCPU 1 1 0 
*Ctt v CCD 10 3' , ^?^5>fH04, LCD1 
0 5, ilfll 1 1 . A/D=0^-£ 113, B*><* 50 
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77^* i ;il4, DSPfti^^ftSiftjUHl 1 

1fiLr^4MR^lBfl^«Eta^* , ; i i 6. rJsccj:* 
i«^4gCOtC^CCD10 3' rtoiij^as^ 
Battur^irfsffiMEtt-rf-ty 1 1 7S^uy-xs 
wi 2 0^snr^ o ft* % ai*^fiifiaiEtB> 
*y i i ea^sffiaBatt-rf* 1 ; 1 1 7«^»«tt> 

*y*flH>4C£**»*0C\, *fc. ■XKKttnetK 

-**y i i 6 <trf= {istati^^y i i7», y^e 
y*r-*ttfliu TFi/xfigm^mM^c 

[0016] j&^aMta OOi U>X2 0 0 tlC^tl 
-etiR»6tifcil« 1 1 1 . 2 0 2CC<fc-?T\ P>X2 
0 0 <D@SI1f$R^C P U 1 1 0 a>6<D#4*m-^<D£3i 

[0017] ^fc, «jH*AtiT3&>6«JS*r©tt^CC 
our, B3*fflcvatt9rrs. JMT©«WW9! 
ri*. ^nWAKStotCPU l l o#£S^©*iJlfflj 

^tf^ 0 5tr, wk;w 5r^3ftj*>ccasi, ccdi 

0 3' (Dxmm&t^s&ttmLx^&cticjz-ixw 
«pfa#£ cxi>z> mm.?- * icztm-r & c c d i o 

o x t&m $ *i/dij^<£>T k u x ^rf ^ tSBEfgy y 

1 1 7tCS»T£ (Xf77'S 1 ) 0 ft:fo\ C0^$© 

a^acc o i>x m&x mm-r & . 

[00 18]^r. U>X2 0 0(9SJK<DW^£lfc& 
(^r^S2) a U>X2 0 OCD^Itt^Wofcig^-, 

iiax^ ^^s i iigaccwa=f5 6CcfcorB«^a^ 

ffi^n/cccDio3' (omm<DT fux^^^ figta 
tty^ey i i 7«:esf 4 Uf ^^S3) 0 -eur, 

^S4) . IlX-f ^W7(C5tl/c^lhtC© 

»a*«T-r*. */c ??jp*7 3fttt<r>« 
±tax^^^s2ccR& 0 

[0019] L^€>tC. ±fa^T^>^S 2X?U>XCD^ 

jft3&s«ii»<!:*rj^i//ca^ uy-xswi 2 ootras* 

^HBL, U y-XSWl 2 0 3CrJ*>3ti/c3^i^/rk©*rj 
^?f^ (^r^'S5) 0 UV-XSW120^t> 

[002 0 ] l/'J-XSW12 0W>Stl/cJ|^ C 
CD 10 3' «:AWr*HfR©«»*tf5 (^r^^S 
6) 0 fit, B*fcKttKKtt-rf J fcy 1 1 6atf=f5 
tflaSE«^*y 1 1 7CcEt*3tiri^B3R^ASyB 
f»^^B3R<DT KUX^fflb, B3«*KB{£ffiiEti> 

^ey i i 6Sv=f5fi[aEtty^:y 1 1 7^cEtf.3tir 
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[0021] i^}gir£®s^cBf§^ii#Wofci§i^ & 

CD 1 0 3' «ctt#-rS:J5£l&*-r6J:5{cffi-r (x io 
7-^S9) „ &fc. ^iL-C«, PCV^CJ:*^ 
XttLCDIO 5it3S©{£g£^Ig|L,T^-r 

[0022]^ =f 5«c<fc-?T:H«WW*£0TC>a 

[0 02 3] 5fe-T, f r * #-X(;#£9 2 0 1 
Sot, CCD 10 3' 5C/-?y V 1 0 4fcW#>6 

©©^A^fcOJ^tcrS Uf^S21). & 20 
fc, „, $-X«iK , 3 2 0 1 SrEfJCSttfcrKC. U> 
X+t^^(/t^l>. #;C>t\ A?f5-f h 1 0 4 
£.-£*Ti? ■**■•£> -;7"S2 2) „ &*>\ iilE-X^y 
S2 1 i^f^S2 2 <t©)B#«a»T"b«fcl>. 

[ o o 2 4 ] ycc^-e, CCD 10 3' tC <k ixm&f- 

r^*>; 1 1 4tCfEt£3-£S (Xj-yy'S 2 3). 
[0 02 5] ^tv-C. &«C. J1 v 9=j A V 1 0 4 £?g*T 
-f& (Xfy7"S24) . y 2 0 1 £ 30 

HW44fOt. amoKtSKR-r Uf-^S25) . 
^C*5, ±&Xt-v 7'S2 4t^f^S2 5 i©J«#tt 

[0 02 6] Btfe^ -^r^t'J 1 14 fClEtft 

o'ta-r (^-^S2 6) . nf^mstifcBfs?*-*© 

II i ^ abSKE S tifc * U » 5/ a^FU ^ <L * JfctW £ 

J****A«f*i. *&#£D-C(,>£BjR-C-&-?T^ 
[0 02 7] Mm?-* ©tt#* U jvaJl/ KU^J: 
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tc©^. rf s ftgseisu * icmwmm(Diii.m.$:mm? 
z> (^7 L -^s29) . ■€•©&. ±-ccommc^^xm 

[o 02 8 ] »^S3 otcis^r. ±mm<»&c&tii 

2 6 icm o , ^©®*©fik«©B«f !r - * ttR&u-r . 

[ 0 0 2 9 ] * Or . *-C©H3R(C»-r*±SBttUJ*» 
71. Xf-^S3 0KiJt,>r, 3"3tcJ:Siij^TO^ 

(Xf-^S3 1). m&-f£Bi3RK:BSKKtf 
XttB**:£rt*£t;-CC»a*B^ jl^Ori®^ 
^&£jgC OTl»SiiaH»*»-3effl»j:»J3H,»*>53&>© 
mjg.Z'rt*) Ut-^S32)„ ^-©il^Ai— <fc 

SflKiUfc 9 S££#EU flWHStCCCDl 0 

3' iCtim? J: 5 iCfe? (Xf^S 

33) . fSiltlJ, PCVfKJ:l,SSt, 

XHLCD10 5K=f 5©tilffl*?«Wl/r«^rS«i!© 

B*. X«U>XJ8ftl^(C«!ffl*{C*fUr J5©ffe**(S 
tt. -£©£i:if$7-r£„ 

[003 0] i);(C > f*g;B$ (X^ y 7S 6 ) ©WlPEO 

r. ccd io 3' -entcm®.?- $*a/d^ 

tS*<) 1 1 4K.Wm-fZ> (Xf^S4 1 ) „ 
[003 1] -X^-C. I»/^7rj<ty 1 1 4*^6^ 

BBg©is«7 r -**jiK;fc^#ai-r (xf ^s42) „ 

*>?gS-rS (Xf^'S43) . 
[0 03 2] m?t\& L tcW&r- ZW^-SZ^CX^ 

{ffiBflBKU-tlTl 1 7Ccaii3n-Ct»SH^©fi[gT K 

«:*Dri>S3»><t*^^BgiS-rS (Xf 7^S44). 
[003 3] ±M^7"y 7'S4 4XB7f ? 7*S 4 4 it 

XB=fsf ! t*ii3R©T F u^©<5in3&>tcttSbfc«^K: 
«. *©B«f f -i'*»H©iEfir«ciii«f : -f«:ffl(r»r 
ffiP^-T-S (Xf ^'S45) t &fo\ StoWL-fcBfll^ 
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*R#aj-r. *or. £x<Dmmzm&mi>tctwmL, 

[o 03 5 ] ^mmm^z/Zfrtij^fr&ti^ c 
CDte#ivTLCD/B<D^*^>( b&bcoyt&mM-? io 

m^m^cx^^mwr-^^mm 

ic&m?zmmT-z&*ffiffi?&c±(,c£->x. mm i 0 3- 

ttjjM8*tt*fe«c» 4 c <t a < . mm<Dwm<D&it*m i o 3 ■ 

wticim*. i 0 4- 

[0 03 6 ] IHtSft^ofcH^B, ffiH 10 5- 

r£&a>^/cg<Dg$*#fe^£c£Kj:^r, ^ffl^K 10 6- 

^^(Di^Sifs-rccb^-c^So 20 10 7- 

[0 03 7 ] #*9Itt* ±fSU6jgfigCCE^Sti 108- 

z>i><Dxteu<, *§z*M<Dmwt&m&i,tj;i,>mmx\ m no- 

^^uri856-r5c:<5:*spiffir*s. 1 1 i- 

[0 03 8 ] 113- 

[«IB©JI«|*] KUittMUft:J:9Cc*«l9CcJ:ti« 1 U 114- 

>X^BSfc»fc*^*. JWR*^±CCHS3ti^:«tt 115- 

7 */Uir-K::J3 *sft*L/rfe. m&2ti2>m 116- 

a«r«asti:*^5fii«*«a'r*ci3&Jr#*. 1 20* 

[HBOllMifcSM! ] 30 2 0 1 • 

[0 1] *«98©— WBBlBCcfiRtoS^irju^y^© 20 0- 

«BS«teE**-rKiiiia. * 
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